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48	(94%)	 17	(57%)		 53/67	(79%)	 21	(42%)	
Included	reliability	
substudy		
1	 0	(0%)	 	 1	(2%)	
Included	calibration	
substudy	




5	(10%)	 0	(0%)		 19/67	(28%)	 3	(6%)	
Categorized	
exposurea	
Any	50/51	(98%)	 
Exclusively	27/51	
(53%)	
Primary	Exposure	
21/30	(70%)	
	 	
Statistic(s)	of	main	
interestb 
N	(%)	
HR	46	(90%) 
OR	3	(6%) 
RR	2	(4%) 
Slope	4	(8%)	
HR	11	(37%) 
OR/RR		9	(30%) 
GLM	5	(17%) 
Other	5	(17%)	
Mean	51	(76%) 
Median	28	(42%) 
	%-tiles	21	(31%) 
Quality	31	(46%)	
	
aArticles	were	categorized	as	to	whether	they	had	categorized	at	least	one	dietary	intake	
exposure	in	the	statistical	analysis	(Any)	and	whether	all	analyses	were	done	with	categorized	
intakes	(Exclusively).	
bGLM:	generalized	linear	model;	HR:	hazard	ratio;	ME:	measurement	error;	OR:	odds	ratio;	RR:	
relative	risk.	
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Table	3	Methods	to	address	measurement	error	amongst	articles.	Results	are	from	the	
methods	review	(search	B)	for	the	cohort	surveys	and	the	general	search	(search	A)	for	the	
dietary	intake	survey.a	
Dietary	Intake		
Cohort 
N=	27b	
Physical	Activity		
Cohort 
N=40	
Dietary	Intake	
Population	Survey	
N=67	
Air	Pollution 
Cohort 
N	=	25	
Any	method	27	(100%)	
Reg	Cal	26	(96%) 
SIMEX		1	(4%) 
Other		1	(4%)	
 
	
Search	A:	None	90% 
Any	method	2	(5%)	
Reg	Cal	2c	(100%)		
 
 
	
Search	A:	None	95%	
Any	method	19	(28%)	
NCI		10	(53%)	
Means	7	(37%) 
																ISU						1	(5%) 
																	MSM			1	(5%)	
	
Search	A:	None	72%	
Any	method	5	(20%)	
Sens	Anal 4	(80%) 
Instr	Var 1	(20%) 
	
	
	
Search	A:	None	94% 
aInstr	Var:	Instrumental	variables;	ISU:	Iowa	State	University	Method25;	MSM:	Multiple	Source	
Method29,34;	NCI:	National	Cancer	Institute	Method27,35;	Reg	Cal:	Regression	calibration1,22;	Sens	
Anal:	Sensitivity	analysis;	SIMEX:	Simulation	Extrapolation	Method1,23.	
bOne	article	used	both	SIMEX	and	regression	calibration	so	percentages	do	not	add	up	to	100.	
cOne	study	did	not	use	the	term	regression	calibration	but	applied	an	equivalent	method	(i.e.,	
beta	coefficient	adjustment	for	the	intraclass	correlation	coefficient.36	
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Table	4	Characteristics	of	articles	reviewed	for	the	Air	Pollution	Search	A	Survey	(N=50).	
Main	outcome	
N	(%)	
Temporal	resolution	
N	(%)	
	
Type	of	measurement	
N	(%)	
	
Mortality	
	
Hospital	admissions	
	
Cardiovascular	
disease	
	
Cancer	
	
Respiratory	disease	
	
Diabetes	
	
Physiological	
parameters	
	
Biomarker	
	
Others	
	
15	(30%)	
	
12	(24%)	
	
2	(4%)	
	
	
1	(2%)	
7	(14%)	
	
1	(2%)	
	
5	(10%)	
	
	
	
2	(4%)	
	
6	(12%)	
	
Minutely	
	
Hourly	
	
Between	daily	
and	hourly	
	
Daily	
	
Weekly	
	
Yearly	
	
Study	period	
	
Other	
	
1	(2%)	
	
9	(18%)	
	
3	(6%)	
	
	
	
21	(42%)	
	
1	(2%)	
	
3	(6%)	
	
4	(8%)	
	
7	(14%)	
	
Fixed-site	
	
Personal	
	
Estimated	
exposure	
	
35	(70%)	
	
5	(10%)	
	
12	(24%)	
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-Protocol	document	
	
	
	
	 	
	 32	
eFigure	1.	PRISMA	Flow	Diagram:	Dietary	Intake	Cohort	Search	A 
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eFigure	2.	PRISMA	Flow	Diagram:	Dietary	Intake	Search	B 
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eFigure	3.	PRISMA	Flow	Diagram:	Dietary	Intake	Survey	Search	A 
	
	 	
Records	identified	through		
Search	A	Pubmed	Search	
(n	=		2801)	
Sc
re
en
in
g	
In
clu
de
d	
El
ig
ib
ili
ty
	
Id
en
tif
ica
tio
n	
Records	after	duplicates	removed	
(n	=	2801)	
Records	screened	
(n	=	2801)	
Records	excluded	
(n	=		2084)	
Full-text	articles	assessed	
for	eligibility	
(n	=	717)	
Full-text	articles	excluded,	with	
reasons	(comment)	
(n	=	650)	
	
• 192	epi	focus	
• 157	not	diet	
• 109	diet	not	outcome		
• 63	validation	study	
• 48	cohort	studies	
• 33	not	population	
• 18	articles	not	in	English		
• 16	instrument	development	
• 6	clinical	trials/interventions	
• 4	biomarker	focus	
• 1	study	design,		
• 1	too	small	
• 1	infrastructure	review		
Studies	included	in	
qualitative	synthesis	
(n	=	67)	
Studies	included	in	
quantitative	synthesis	
(meta-analysis)	
(n	=	67)	
	 35	
eFigure	4.	PRISMA	Flow	Diagram:	Physical	Activity	Cohort	Search	A	
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eFigure	5.	PRISMA	Flow	Diagram:	Physical	Activity	Cohort	Search	B	
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eFigure	6.	PRISMA	Flow	Diagram:	Air	Pollution	Cohort	Search	A	
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eFigure	7.	PRISMA	Flow	Diagram:	Air	Pollution	Cohort	Search	B	
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	STRATOS:	Outline	protocol	for	the	nutrition	and	physical	activity	survey	
	
(a) Main	questions:	
(i) Nutritional	epidemiology	cohort	studies:		
A. What	proportion	of	reports	mentioned	dietary	measurement	error	as	a	potential	
problem?		
B. What	information	was	reported	(relative	risk	for	continuous	intake	or	
categorized	intake)?			
C. What	proportion	included	a	calibration	or	repeated	measurements	sub-study	
(each	type	recorded	separately)	to	allow	for	measurement	error	adjustment?	
D. What	is	the	distribution	of	the	size	of	the	calibration	and	cohort	studies?	
E. What	type	of	reference	instruments	were	used	in	such	calibration	studies,	i.e.,	
proportion	using	objective	monitoring,	subjective	monitoring,	or	both.	
F. Was	there	adjustment	for	physical	activity	self-report	data	in	the	health	outcome	
models?	And	if	so,	was	the	measurement	error	component	of	self-reported	
activity	addressed	in	the	model?		
G. What	proportion	mentioned	accounting	for	measurement	error	in	power	
calculations?	
H. What	proportion	of	reports	used	a	method	to	adjust	risk	estimates	for	
measurement	error?		
I. What	statistical	methods	were	used	for	such	adjustment?		
J. Where	were	the	results	of	such	adjustment	reported	(in	the	abstract;	in	the	main	
results	section;	in	the	discussion;	in	an	appendix)?	
K. Was	a	statistician	included	as	an	author?	or,	if	not,	acknowledged	for	their	help?	
		
(ii) Population	surveys	of	dietary	intakes:		
A. What	proportion	or	reports	mentioned	dietary	measurement	error	as	a	potential	
problem?		
B. What	information	was	reported	(Means,	Standard	deviations,	Percentiles)?	
C. What	proportion	included	a	calibration	or	repeated	measurements	sub-study	
(each	type	recorded	separately),	to	allow	for	measurement	error	adjustment?		
D. What	was	the	distribution	of	size	of	the	calibration/repeat	measurement	sub-
study?		
E. What	reference	instruments	were	used,	i.e.,	proportion	using	objective	
monitoring,	subjective	monitoring,	or	both.	
F. What	proportion	of	reports	used	a	method	to	adjust	the	population	distribution	
of	intake	for	measurement	error?		
G. What	statistical	methods	were	used	for	such	adjustment?		
H. Where	were	the	results	of	such	adjustment	reported	(in	the	abstract;	in	the	main	
results	section;	in	the	discussion;	in	an	appendix)?	
I. Was	a	statistician	included	as	an	author?	or,	if	not,	acknowledged	for	their	help?	
	
(iii) Physical	activity	cohort	studies:		
	 40	
A. What	proportion	of	reports	mentioned	measurement	error	as	a	potential	
problem?	
B. What	information	was	reported	(relative	risk	for	continuous	measure	or	
categorized	activity)?				
C. What	proportion	included	a	calibration	or	repeated	measurements	sub-study	
(each	type	recorded	separately)	to	allow	for	measurement	error	adjustment?		
D. What	is	the	distribution	of	the	size	of	the	calibration	and	cohort	studies?		
E. What	type	of	reference	instruments	were	used	in	the	calibration	studies,	i.e	
proportion	using	objective	monitoring,	subjective	monitoring,	or	both.	
F. Was	there	adjustment	for	nutritional	self-report	data	in	the	health	outcome	
models?	And	if	so,	was	the	measurement	error	component	of	self-reported	diet	
addressed	in	the	model?		
G. What	proportion	mentioned	accounting	for	measurement	error	in	power	
calculations	or	other	aspects	of	study	design?	
H. What	proportion	of	reports	used	a	method	to	adjust	risk	estimates	for	
measurement	error?		
I. What	statistical	methods	were	used	for	such	adjustment?		
J. Where	were	the	results	of	such	adjustment	reported	(in	the	abstract;	in	the	main	
results	section;	in	the	discussion;	in	an	appendix)?	
K. Was	a	statistician	included	as	an	author?	or	if	not,	acknowledged	for	their	help?		
If	a	statistician	was	not	involved,	what	type	of	training	did	the	person	appear	to	
have	that	did	the	statistical	analysis	(if	possible	to	assess)?	
	
L. What	are	the	frequencies	of	the	primary	measures	of	interest	(energy	
expenditure,	PAL,	AEE,	minutes	of	activity,	sedentary	time,	adherence	to	
guidelines)?	
M. What	are	the	frequencies	of	the	primary	outcome	of	the	study	(diabetes,	cancer,	
obesity,	mortality,	etc.)?	
N. What	types	of	models	are	used	for	the	primary	outcome	(Cox	regression,	logistic	
regression,	etc.)?	
O. What	study	designs	were	found	(prospective	cohort,	nested	case	control,	case	
cohort)?	
P. Were	predictors	treated	as	continuous	or	categorized	in	models?	
Q. What	proportion	reported	a	statistically	significant	main	analysis?	
R. For	physical	activity	calibration	studies,	what	proportion	of	reports	reported	
reliability,	validity	or	coefficient	of	variation	of	their	measure?	
	
(b) Sampling	Frame	
Identify	reports	for	each	part	of	the	survey	by	a	literature	search	as	follows:		
A. Journals:	Any	
B. Years:	2012-14	
C. Search	engine:	Pubmed	or	Scopus	or	maybe	other;	to	be	decided	by	survey	
leader.	
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D. Keywords:	To	be	developed	by	survey	leader.	Two	sets	of	keywords:	for	
surveying	current	practice,	a	set	of	keywords	with	no	measurement	error	or	
misclassification	terms;	for	surveying	methods	used,	a	set	of	keywords	with	
measurement	error	and	misclassification	terms.				
E. Sample	size	aim:	Pilot	study	phase:	10	papers	for	current	practice	and	10	papers	
for	methods.	Final	sample	size	to	be	decided	after	pilot	phase.		
F. Identification	of	“duplicate”	reports.	
	
	
(c) Data	Collection:		
(i) There	will	be	one	reviewer	per	topic,	except	for	nutritional	cohorts	where	there	
will	be	two.	The	reviewers	will	check	the	reports	that	have	been	selected	to	
verify	that	they	should	be	included.		
(ii) Data	collection	forms	will	be	developed	for	each	part	of	the	survey	by	the	
reviewers:	
(iii) The	quality	control	person	will	review	a	20%	random	sample	per	topic.	
(iv) Development	of	database.	Survey	leaders	will	develop	their	own	databases.	
		
(d) Personnel:		
(i) Laurence	Freedman,	Coordinator	and	quality	control	for	nutritional	surveys	and	
physical	activity	
(ii) Victor	Kipnis,	Co-Coordinator	and	quality	control	for	nutritional	cohorts	
(iii) Kevin	Dodd,	survey	leader	and	reviewer	for	nutritional	surveys	
(iv) Janet	Tooze,	survey	leader	and	reviewer	for	physical	activity	
(v) Pamela	Shaw,	survey	leader	and	reviewer	for	nutritional	cohorts	
(vi) Ruth	Keogh,	reviewer	for	nutritional	cohorts	
(vii) Veronika	Deffner,	survey	leader	for	air	pollution	
(viii) Helmut	Küchenhoff,	reviewer	for	air	pollution	
	
	
	
	
